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acid to form a complex ion, then the freezing-point would
have remained constant instead of rising. In order to account
for the results, it is necessary to assume that at least two
hydrochloric acid molecules unite with one molecule of mercuric
chloride; so that the complex ion must be either HgCl'3 or
must contain an even larger proportion of chlorine.

The distribution of a solute between two immiscible sol-
vents has been utilised in some cases to prove the formation
of complex ions ; but the method is not capable of extension
to every field of the subject, owing to the difficulty of dis-
covering suitable solvents. The best-known instances of its
employment are the cases of complex ions formed by the
halogens, in which case the rationale of the method is as
follows : A solution of bromine in carbon disulphide is shaken
with water until equilibrium is established ; and the quantity
of bromine per litre in the aqueous solution is determined
by titration. The same process is then repeated, but in this
case a solution of potassium bromide is substituted for the
water. The difference between the amounts of bromine
abstracted from the carbon disulphide in the two cases must
be due to the formation of a complex ion by the bromine
and potassium bromide.

In actual practice x the method is more complicated owing
to the necessity of avoiding the determination of the con-
centration of the bromine in the carbon disulphide. The
carbon disulphide solution was shaken up with pure water
botK at the beginning and at the end of the series of ex-
tractions with potassium bromide solution ; and the quantity
of bromine theoretically removable by the water under the
same conditions as the actual experiments with potassium
bromide solution were calculated by extrapolation.

The application of the quartz spectrograph to the study of
complex formation2 led to a new method of detecting the
presence of complex ions. It was found that a 25 mm.
layer of a N/1000 solution of iodine allowed the ultra-violet
spectrum to pass through it with no appreciable loss of
intensity. As soon, however, as any potassium iodide was
added to the solution, marked absorption was observed,

ff, Zeitsch. physikal. Chem., 1894, 13, 341.
2 Tinkler, Trans., 1907, 91, 996; 1908, 93, 1611.